Cardiac and skeletal muscle energy metabolism in heart failure: beneficial effects of voluntary activity.
Mitochondrial function and metabolic profile of slow and fast skeletal muscles and cardiac muscle are altered in chronic heart failure (CHF), suggesting a generalized metabolic myopathy in this disease. The aim of this study was to investigate the potential beneficial effects of voluntary activity on cardiac and skeletal muscle energetics in heart failure. Heart failure was induced in rats by aortic stenosis. Four months after surgery, part of sham and CHF animals were randomly assigned to activity cages equipped with running wheels for 8 weeks or kept sedentary. Mitochondrial capacity and regulation were measured using saponin skinned fibers in left ventricle, slow and fast skeletal muscles, and metabolic and myosin profiles were established. Despite four times lower performances of CHF rats, alterations in metabolic and myosin parameters (oxidative capacity, mitochondrial enzymes, cytosolic and mitochondrial creatine kinase, myosin heavy chains) observed in all muscles of CHF animals were almost fully restored in soleus muscle though unchanged in heart and fast skeletal muscles. These results show the powerful beneficial effect of physical activity specifically on active slow oxidative skeletal muscle in CHF, without the worsening of cardiac muscle metabolism.